In this issue of Neurology, two articles consider the treatment of neglect with prisms and initially appear to have contradictory results.
1,2 Neglect due to right hemisphere injury, most commonly after stroke, continues to be a major cause of disability, impairing ability to live independently and perform activities of daily living. Patients with strokes that damage the right hemisphere are more disabled than patients with left hemisphere injury and the major factor that leads to this disability is neglect. Thus there have been many attempts to find a means of teaching patients to attend to the neglected side of space.
One means of improving the performance of patients with hemispatial neglect is to move stimuli into their body-centered ipsilesional space. 3 Therefore, providing patients with 15-diopter Fresnel prisms might be a simple means of shifting images to the normal side. Experimental subjects with neglect used these prisms for 4 weeks after which they were compared with control subjects who were not treated. 4 The treated group performed better than the untreated group in tasks such as line bisection or cancellation, thus demonstrating improvement on performance of some measures of attention to the neglected space, but the treated group's activities of daily living did not improve. To enhance the therapeutic effect of prisms, subjects were trained to point straight ahead while wearing the prisms. 5 This procedure has been called prism adaptation (PA). These PA-treated patients showed a reduction of ipsilesional bias and the effects of treatment lasted for 2 hours after removal of the prisms. Another study revealed that PA can last for weeks, 6 but many questions about PA treatment remained unanswered. The two articles published in this issue of Neurology 1,2 answer some but not all of these questions and, of course, raise new questions.
One theory suggests that PA may improve neglect by reducing ipsilateral intentional spatial bias and thereby helping with visual exploration. Maravita et al. 1 report four patients with neglect from right hemisphere strokes treated with PA, resulting in improvement on standard tests of spatial neglect. These subjects also showed improvement in their visual and tactile extinction and even tactile inattention (contralesional unawareness). The authors comment that their subjects' improvement cannot be entirely explained by an alteration of visual exploration because faulty exploration plays no apparent role in tactile extinction. Although the mechanisms of sensory extinction and contralateral sensory neglect are not entirely understood, these phenomena most likely appear related to reduction of attentional capacity and ipsilateral attentional bias. Hence, the results of this study might suggest that PA not only influences ipsilateral motor-intentional bias associated with neglect but also ipsilateral sensory attentional bias.
In contrast to the Maravita et al. study, Ferber et al. 2 report a patient with hemispatial neglect from a right hemispheric hemorrhage in which PA improved performance on standard tests of neglect and leftward shift of the patient's rightward bias when pointing or visually exploring. When assessed, however, with a facial emotion recognition test where the right and left half faces displayed different emotions (emotional chimeric face test), the patient remained unaware of the left half of faces after PA treatment. Although there is no mention of whether this patient had a left hemianopsia, many of the fixations were to the left side of the face and hence even with a hemianopsia the patient should have been able to perceive the left side of the face. Patients with neglect may have pseudohemianopsia, a body-centered or gaze-dependent rather than retinotopic deficit. 7, 8 When looking leftward these patients are unable to see objects in the left retinotopic field, but when looking to the right they can seen these objects in the left field. The patient Ferber et al. reported might have had such a pseudohemianopsia, thought to be induced by inattention.
Ferber et al. 2 suggest that PA did not improve their patient's performance on the emotional chimeric face test because their patient's neglect was not related to the type of exploration deficit associated with parietal lesions, which PA successfully treats, but rather it was caused by unawareness from a superior temporal gyrus (STG) lesion. Watson et al. 9 noted in monkeys that unawareness of contralesional stimuli was induced by lesions of the STG and not injury to the inferior parietal lobe. They noted that the "What" and "Where" visual systems converge in posterior superior temporal lobe and that awareness of objects in space is dependent on this convergence. Karnath et al., 10 based on their studies of humans with focal lesions, drew the same conclusions as Watson et al. Whereas these reports suggest that spatial awareness is mediated by the STG rather than the parietal lobe, these reports conflict with neurophysiologic studies 11 that suggest that the parietal lobe mediates spatial awareness. Thus, we need to await further studies before concluding that spatial awareness is mediated entirely by the STG.
Interestingly, Ferber et al.'s conclusion that PA influences exploration and not awareness is not supported by Maravita et al.'s study, where PA did alter awareness in contralesional space. Hence, other explanations of this discrepancy are needed. One possible answer is to simply attribute the difference to patient heterogeneity, but the basis of this heterogeneity is unknown. The most apparent difference between these two articles is the difference in stimuli used to test awareness. Attention is the process by which the brain allocates limited resources. The major difference between the stimuli used in these two studies is their complexity. In the tactile and visual extinction tasks of Maravita et al., the patients are simply asked to report the presence of the neglected stimulus after PA. In the task of Ferber et al., the patient is asked a much more complex question about the emotionality of faces that express two emotions. Therefore, it seems that after PA, patients may indeed gain some degree of multimodal awareness of contralesional stimuli, but the degree of improvement is not sufficient to make complex perceptions. It is not a matter of yes or no for the impact of PA on the root impairment, but a question of degree. Thus, the clinical implications and anatomic substrate of PA in neglect require further studies.
